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Some Stages in the Development of Sphagnum Bogs 
In West Virginia 
G. B. RicG P. D. STRAUSBAUGH 


Introduction 


Sphagnum bogs are numerous in the eastern portion of West Vir- 
ginia. The region in which most of them occur is mountainous and 
comprises Greenbrier, Pocahontas, Nicholas, Webster, Randolph 
Tucker and Mineral Counties. Several of the bogs are in the Alleghe- 
ny Mountain region and are not far from the Virginia line. Some 
Logs or early stages in ther development are also found in Mercer, 
Monroe and Preston Counties, and one considerable growth of 
Sphagnum occurs in Upshur County. The various bog stages dis- 
cussed in this paper, with the exception of Uncle Beecher’s Rocks, 
occur at elevations varying from 2,560 to 3,400 feet. These rocks 
have an clevation of 1,448 feet at the base and 1,750 feet at the top. 

Darlington (1943) has published an account of the vegetation 
and substrate of Cranberry Glades and has cited the literature. Straus- 
baugh has spent a good deal of time during his more than twenty 
years at West Virginia University in studying the vegetation of all por- 
tions of the state in both its taxonomic and ecological aspects and has 
published a paper (1954) on Cranberry Glades. The authors of the 
present article visited a number of bogs and other plant communities 
that are of interest in connection with them in July, 1941. The term 
sphagnum bog has been defined by Rigg (1925) and the definition has 
been quoted by Carpenter (1938) from List P-1 of the Ecological So- 
ciety of America. 

Phe writers wish to express sincere thanks to Dr. E. L. Core for 
suggestions concerning nomenclature, to Dr. A. LeRoy Andrews for 
determining the species of Sphagnum, to Dr. Paul H. Price for informa- 
tion on the geology of the region, to Dr. John A. Gibson, Jr. for tur: 
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nishing photographs, to Mr. Clarence Muhlick and Mr. J. W. Thomp- 
son for redrawing and lettering graphs, and to the United States 
Weather Bureau for furnishing weather data. 

All stages in the development of sphagnum bogs seen by the 
writers in West Virginia except the Sphagnum near Cheat Bridge and 
that on Beecher’s Rocks occur in open places locally called glades. In 
some cases (Litthe Droop Glade and Big Droop Glade) the sphagnum 
bog covers practically the whole glade whereas in others (e.g., at 
Cranesville) the earlier stages in bog development occur as numerous 
small patches of Sphagnum in an extensive glade. Perhaps an ade- 
quate idea of the term glade as used in West Virginia may be given 
by saying that it designates level swampy areas whose vegetative cov- 
er may be entirely herbaceous or may consist also of scattered 
shrubs or shrubs and trees. The term is not limited to areas in which 
Sphagnum grows. 


Descriptions of Stages in Development 

Cheat Bridge. —The carliest stage in sphagnum bog succession 
seen in the state (elevation 3,550 feet) is near Cheat Bridge Post OFt- 
ice in Randolph County near the Pocahontas County line. Living 
Sphagnum is tairly abundant over an area of perhaps 100 acres of th 
(Abies balsamea (L.) Mill.) torest trom the base of Gaudineer Knob 
to Cheat Bridge. The robust green Sphagnum grows on the ground 
and on down timber and logs. The one specimen collected here was 
S. imbricatum var. affine (Ren. and Card) Warnst. Phe evidence that 
it is spreading is clear, but it has not formed any appreciable quantity 
of peat. It has not exercised any selective influence on the tlora and 
there is no positive evidence that it will ever do so. The reason tor 
the inclusion of this area in the descriptions of stages in bog develop- 
ment is that in both North America and Europe Sphagnum does grow 
in forests to such an extent that under some conditions it eventually 
kills the trees by “swamping” and then develops a bog. Auer (1933) 


discusses this mode of formation of bogs under the head of “paluditi- 


cation” of forest land. 

Green Bank. —There was formerly an carly stage in bog suc- 
cession in a glade near Green Bank in Pocahontas County, but in 
1941 it had dried to such an extent because of clearing and drainage 
that very little of the Sphagnum or other bog vegetation remained. 

Uncle Beecher’s Rocks. —Living Sphagnum occurs here on 
ledges, and in recesses on a conglomerate cliff (elevation 1,448) to 
1,750 feet) near French Creek in Upshur County. It has exercised 
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Fig. 1. Topography of Cranesville Glade and its environs. A portion of Ac- 
cident Quadrangle. U.S. Geological Survey. 
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little if any selective influence on the flora. It does not at present con- 
stitute a climbing bog, since the extensions of living Sphagnum on 
the vertical surfaces of the cliff are small and are not continuous, 

Cranesville. —Pine Swamp, near Cranesville (elevation 2,560 
to 2,580 feet), is mainly in Preston County, West Virginia, but ex- 
tends also somewhat into Maryland (fig. 1). It is about 10 miles north- 
east of Terra Alta. It is flat and a little over two miles long and from 
one-fourth to one-half mile wide. Muddy Creek, a sluggish stream of 
dark brown water, originates by two heads in the north end of the 
swamp and flows entirely through it and on into the Youghiogheny 
River in Maryland. 

This swamp is superimposed on Greenbrier Limestone and some 
distance below the place where Muddy Creek flows into Maryland 
the stream has cut a narrow channel in the more resistant Pocono 
Sandstone. This more resistant rock has held back the stream flow, 
and the resultant poor drainage is responsible for the formation of 
the swamp, or glade. Of course the accumulated remains of the plants 
that have grown in the swampy area have further held back the 
stream flow. As the numerous patches of Sphagnum have developed 
on the swamp their large water-holding capacity has been a consider- 
able factor in the retention of water. 

This area is ecologically a swamp since the ground is saturated 
with water throughout much of the year, but during at least most of 
the year the surface of the ground is not deeply submerged. This is 
in accord with the definition of the term swamp as quoted by Car- 
penter (1938) from List R-1] of the Ecological Society of America. 
Muddy Creek has not formed levees of any consequence and at. or- 
dinary water level the surface of the water in the creck is about six 
inches below the surface of the swamp. At ordinary water levels the 
main portion of the swamp is undrained except by seepage, but at 
higher water levels there is probably some flow of water into Muddy 
Creck and its tributaries. 


Sphagnum occurs in many places in this swamp, growing vigor- 


ously in patches varying from a few square feet to several square rods 
in area. Of the 16 specimens collected, 7 were 8. recurvum Beauv., 4 
were S. capillaceum var. tenellum (Schimp.) A. L. Andrews, 4 were S. 
magellanicum Brid., and one was S. palustre L. Some of these patches 
are flat, while others are in the form of hummocks 2 or 3 feet high. 
These hummocks consist mainly of the remains of many years’ growth 
of Polytrichum sp. with Sphagnum growing over them. In some places 
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Sphagnum has also grown over old stumps and down timber and logs 
or around the bases of shrubs. 


These flat patches and hummocks of Sphagnum have exercised 


some selective influence on the community of plants occupying them. 


Only six of the many species of vascular plants in the swamp com- 
munity occur commonly in the Sphagnum-dominated areas. They are 
running swamp blackberry (Rubus hispidus 1.), creeping snowberry 
(Chiogenes hispidula (L.) T & G.), goldthread (Coptis trifolia (L.) 
Salisb.), round-leaved sundew (Drosera rotundifolia L.), cotton grass 
(Eriophorum virginicum L.), and skunk cabbage (Symplocarpus foe- 
tidus (L..) Nutt.). Running swamp blackberry occurs in more of the 
Sphagnum patches than any of the other five species and is also more 
abundant in the ones in which it occurs. All six of these swamp spe- 
cies are here selected by the Sphagnum since they survive in it while 
other species in this swamp rarely survive where the growth of Sphag- 
num is dense. 

The plant community of the swamp in which these patches and 
hummocks of Sphagnum have developed and on which they are now 
spreading is a swamp forest considerably modified by logging which 
was evidently begun a good many years ago. Old stumps are abundant 
and there are a good many old down logs, but many young trees un- 
injured by the logging have now attained considerable size. The most 
abundant tree species is hemlock (Tsuga canadensis (L.) Carr.) and 
there are many stumps and some down logs of this species. Other coni- 
fers more or less abundant are red spruce (Picea rubra (Du Roi) 
Dictr.), white pine (Pinus Strobus L.), black larch (Larix laricina 
(Du Roi) Koch.), and Canada yew (Taxus canadensis Marsh.). Broad- 
leaved trees are scattered throughout the swamp. The ones most com- 
monly observed are red maple (Acer rubrum L.), wild red cherry 
(Prunus pennsylvania L. £.), sweet birch (Betula lenta L.), and yel- 
low brich (B. lutea Michx. f.). 

Among the larger shrubs scattered throughout the swamp are 
winterberry (/lex verticillata (L.) Gray.), mountain holly (Nemo- 
panthus mucronata (L.) Trel.), speckled alder (Alnus incana_ (L.) 
Moench.), arrow-wood (Viburnum dentatum L.), withe-rod (V. cas- 
sinoides L..), witch-hazel_ (Hamamelis virginiana L.), American moun- 
tain ash (Pyus americana (Marsh.) DC., black chokeberry (Pyrus mel- 
anocarpa (Michx.) Willd.), purple fruited chokeberry (Pyrus arbuti- 
folia (L.)L.£.), great laurel (Rhododendron maximum L.), and moun- 
tain laurel (Kalmia latifolia L.). Among the other species in the 
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swamp are small cranberry (Vaccinium Oxycoccos L.), cat-tail (Typha 
L.), a golden rod (Solidago uniligulata (DC) Porter.), sedges (Carex 
spp.), a spike rush (Eleocharis sp.), a club moss (Lycopodium anno- 
tinum L.), cinnamon fern (Osmunda cinnamomea L.), and royal fern 
(O. regalis L. var spectabilis (Willd.) Gray.). 

Little Droop. —Litthe Droop Bog (locally known as Little 
Droop Glade) occupies a depression about 500 feet long and 15 to 80 
feet wide, one end of which is close to Highway 219 in Pocahontas 
County not far from Droop Mountain Battlefield. Droop Mountain 
is a massive accumulation of White Medina Sandstone, a very resis- 
tant rock, and the shallow depression occupied by the bog is in this 
material. A small stream flows from the bog, but the very resistant 
rock has made cutting extremely slow and the depression remains 
poorly drained. In this bog there is an abundance of living Sphagnum 
which, with sedges and other plants of similar habit, has formed a mat 
over shallow water. The Sphagnum has exercised considerable selec- 
tive influence on the species composing the plant community of the 
bog. Small cranberry, large cranberry (Vaccinium macrocarpon Ait.), 
and running swamp blackberry are common. Other species character- 
istic of bogs and other wet places are a beak rush (Rynchospora capi- 
tellata (Michx.) Dahl.), a sedge (Carex angustior Mackenzie), a club 
rush (Scirpus sylvaticus L.), a bog rush (Juncus acuminatus Michx.), 
and turk’s cap lily (Lilium superbum L.). The two erect woody spe- 
cies are black chokeberry and winterberry.' 

Big Droop. —Big Droop Bog (locally known as Big Droop 
Glade, elevation 3,060 feet) is on Droop Mountain southwest of Hills- 
boro in Pocahontas County, near the Virginia line, just east of High- 
way 219. It is about one-fourth of a mile long and about 100 to 125 
vards wide. It occupies a depression in the White Medina Sandstone 
of the mountain. What drainage it has is through the same stream 
that flows along Litthe Droop Bog. The slowness of cutting in this re- 
sistant material accounts for the continued existence of the depression. 
The drainage from both of these bogs eventually, through being tri- 
butary to other creeks, reaches the Greenbrier River. Most of the 
streams of this region originate in springs, but the writers have not 
traced this stream to determine its specific origin. 


This bog except for occasional pools of open water is covered 


by a sedge-Sphagnum mat in which Sphagnum is growing vigorously. 
Of the 9 specimens of Sphagnum collected in various portions of this 
bog, 5 were S. recurvum, 3 were S. palustre L., and one was S. capilla- 


. 
2 
‘ 


135 


ceum var. tenellum (Schimp.) A. L. Andrews. Among the species of 
the sedge family (Cyperaceae) which are growing in the mat and have 
probably contributed to its formation are Carex crinita Lam., Scir- 
pus cyperinus (L) Kunth., Rynchospora alba (L.) Vahl., Dulichium 
arundinaceum (L.) Britton, Eriophorum virginicum L., Eleocharis 
tenuis (Willd.) Schultes, FE. obtusa (Willd.) Schultes., and calva Torr. 

Among the other herbs present in the mat are a bog rush (Juncus 
acuminatus Michx.), grass of Parnassus (Parnassia asarifolia Vent.), 
skunk cabbage, round-leaved sundew, yellow fringed orchis (Haben- 
aria ciliaris (L.) R. Br.), grass pink (Calopogon pulchellus (Sw.) R. 
Br.), and a chain fern (Lorinseria areolata (L.) Presl.). Under this 
mat are 3.5 to 4.5 feet of black, watery, slimy material which comes un- 
der von Post's (1924) fifth class of peat as to water content, which he 
characterizes as “water with peat slime.” This bog is in an early shrub 
stage, but the herb stage, as indicated by the list above, is still repre- 
sented by many species and individuals, and the invasion of trees 
has begun. 

The erect shrubs are mountain laurel, great laurel, withe-rod, 
black chokeberry, and swamp rose (Rosa carolina L.), Among the 
woody vines are running swamp blackberry, checkerberry (Gaultheria 
procumbens L.), large cranberry, and small cranberry. The trees 
present are not large and are not crowded together. The species are red 
spruce, hemlock, pitch pine (Pinus rigida Mill.), white pine, red ma- 
ple, and black gum (Nyssa sylvatica Marsh.). 

Cranberry Glades. —These glades (elevation approximately 
3,400 feet) are in the Allegheny Mountains region and are 20 miles 
from the Virginia line. They are in Pocahontas County, 9 miles from 
Marlinton. Darlington (1943) classifies the entire level area of approxi- 
mately 600 acres in and adjoining these gladcs as bog. There are four 


open areas covered with mosses, lichens and sedges which are popular- 
ly known as glades—Big Glade (60 acres), Flag Glade (28 acres), Long 
Glade (20 acres), and Round Glade (8 acres). Darlington recognizes 
five plant communities and associations—shrub,  Carex-Sphagnum, 


Sphagnum-Vaccinium-Rynchospora, Polytrichum-Cladonia, and bog 
forest. The two shrub communities (Alnus-Sambucus and Alnus-Vi- 
burnum) cover about 400 acres and the bog forest about 80 acres. 
Darlington found peat varying in thickness from a few inches to 
Il feet covering most of the 600-acre area. He made 5 transect proliles, 
boring about 150 holes with a Hillier peat borer. The layers of peat 
which he found at a station in Big Glade, in order from top to bot 
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tom, and their thickness in feet are: Sphagnum peat 2, sedge and 
Sphagnum mixed 3, sedge 2, algal ooze 4. Under the peat was a layer 
of marl 3 feet thick and under the marl was clay one foot or more in 
thickness. 

The writers made 10 collections of Sphagnum in’ Cranberry 
Glades comprising 8 species and varicties—S. recurvum, S. recurvum 
var. tenue, S. capillaceum var. tenellum, S. palustre, S. magellanicum, 
S. imbricatum var. affine, S. squarrosum Crome, and §. Girgensohnii 
Russ. In one collection S$. palustre and 8. recurvum occurred together 
and in another collection $. magellanicum and S. recurvum var. tenue 
occurred together. In all other cases only one species or variety was 
found in each collection. Darlington reports that Sphagnum grows 
over much of the forest floor in the bog forest association, that S. ca- 
pillaceum and S. palustre are present throughout the Sphagnum-Vac- 
cintum-Rynchospora avea, that 8. palustre grows over much of the 
Alnus-Viburnum community, and that the Sphagnum in the Carex- 


Sphagnum community is mostly 8. capillaceum with some S. palustre. 


The writers believe that the bogs described above show the main 
features of West Virginia sphagnum bogs. Ecological and physiologi- 
cal studies of other bogs in the state would, however, be desirable and 
would no doubt contribute new data and new points of view. 


Local Climate and Soil Temperatures 


The only available data which give an adequate idea of weather 
conditions in West Virginia bogs are those trom the Weather station 
at the Federal Prison which is about half a mile from Cranberry 
Glades and at approximately the same elevation (3,400 feet). These 
data indicate severe weather conditions. Low temperatures, cloudy 
days, abundant precipitation, and heavy snowlall are reported. All 
temperatures here given are in degrees Fahrenheit and, unless other- 
wise stated, all data are averages for two years (1945 and 1946). The 
mean monthly temperatures were: January 26.6°, February 32°, 
March 46.7°, April 50.4°, May 53.2°, June 60.70°, July 63.5°, August 
61°, September data for 1946 partly missing, October 48.7°, November 
40.6°, December 28.4°. The mean annual temperature for 1945 was 
46.4°. The maximum temperature during the two years was 88° (july 
and August, 1916) and the minimum was 18° below zero (January, 
1946). In 1945, 27.7 per cent of the days were clear, 36.7 per cent were 
partly cloudy, and 35.6 per cent were cloudy. The data on clear days 
and cloudy days for 1946 are partly missing. 
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Precipitation of 0.01 inch or more tell on 40 per cent of the days. 
The annual precipitation was 47.6 inches, distributed as follows: 
January 4.38, February 4.52, March 3.97, April 3.56, May 5.79, June 
3.21, July 6.14, August 2.15, September 4.06, October 1.62, November 
4.67, December 3.60. The total snowfall for 1945 was 78.4 inches and 
for 1946 was 44.9 inches. There was no snowfall in December 1946, 
but in December 1945 it was 31.7 inches. Four inches of snow fell in 
April 1946, but only a trace in April 1945. The period between kill- 
ing frosts for 1945 is reported as 81 days (June 7 to August 27). In 
1946 the minimum temperature on June 6 was 29°. On August 27, it 
was 32° and an September |, 21°. The period during which the tem 
perature was not below freezing was thus 87 days. 


These data give a general picture of weather conditions for the 
year, but day by day conditions during the growing season are much 
more important for the growth of plants. This is especially true of 
maximum and minimum air temperatures. Freezing air temperatures 


occurred on four different dates (6, 22, 23 and 30) in 
May and on two dillerent dates (5 and 6) in’ June. Besides 
these, temperatures of 40° or below occurred ten 
dilferent dates (4, 5, 7, 8, 9, 13, 18, 19, 29, 31) in May and on 
seven different dates (7, 10, 22, 23, 24, 25, and 27) in June. The maxi- 
mum temperature was 80° or above on twelve days (7, 8, 9, 11, 17, 
18, 19, 20, 25, 26, 29, 30) in June and did not reach 80° at any time 
in May. Extreme differences between maximum and minimum tem- 
perature for the same twenty-four hour period are worthy of note. A 
difference of 47° occurred on two days (22 and 30) in May and one 
(6) in June, and differences of 40° or more occurred on eight other 
days (May 6, 23 and 31, June 7, 10, 11, 24, 25) during the two months. 
Other data on weather conditions during the growing season of 1946 
are shown in table I. 


The available data on soil temperatures in West Virginia bogs are 
given in Darlington’s paper on Cranberry Glades. He — ascertained 
temperatures with a soil thermometer at a station where 2 feet of 
Sphagnum was underlaid with mixed sedge and Sphagnum, sedge, 
algal ooze, and marl. His determinations were made between 2:00 p. 
m. and 4:30 p.m. The time of day at which they were made indicates 
that those at the surface were close approximations to the maximum 
temperatures for the 24 hours. They were made at the surface and the 
6-inch depth, then at one-foot intervals down to 10 feet, on 17 dates 
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from April 12 to November 11. Data for the surface and the 6-inch 
and 12-inch depths on a sufficient number of dates to indicate the 
general seasonal trend of temperatures are given in table Il. The da- 
ta given in this table are approximations read trom the graphs in fig- 
ure 12 of Darlington’s paper. Darlington checked the temperatures 
shown in his figure 12 by making determinations in other communi- 
ties in Cranberry Glades and found that only the surface tempera- 
tures varied from those shown in his figure. The data in table UF show 
low temperatures in April with a rapid rise to May, followed by a 
somewhat less rapid rise to August and a rapid fall in September. 


Discussion 

Physiographic origins. —The depression in which the West 
Virginia sphagnum bogs described in this paper are developing are 
traceable to (1) natural depressions in rock which have persisted be- 
cause relatively hard rocks have resisted stream cutting, and (2) lev- 
ees caused by aggrading along the margins of streams. 

The rocks involved in the persistence of depressions due to the 
slow cutting of streams are mainly sandstone, limestone, conglomerate 
and shale. The simplest type of persistent depression is illustrated by 
those in which Litthe Droop Bog and Big Droop Bog are developing. 
Here only one kind of rock is involved. The depressions are in the 
very resistant Pocono Sandstone and their persistence is due to the 
slowness of stream cutting in this material. A slightly different type 
occurs where two kinds of rock, one very resistant and the other only 
slightly resistant, are found. This is illustrated by the origin of the 
poorly drained area in Pine Swamp in which the swamp community 
has developed and on which there is now an early stage of bog de- 
velopment. The swamp rests on Greenbrier Limestone but its drain- 
age is limited by the slowness of the cutting of the stream which drains 
it in bordering Pocono Sandstone. Differential rates of cutting by 
streams in strata of various degrees of resistance was also a factor in 


the earlier physiographic history of Cranberry Glades. Details of this 


based on several years of study are given by Darlington. The strata 
involved are mainly sandstones, limestones, conglomerates, and 
shales 

The origin of undrained areas as a result of aggrading by streams 
is seen in Cranberry Glades. Levees built up by this aggrading have 
left undrained areas behind them in which bogs have developed. De- 
tails of this have been worked out by Darlington. Heisays, “. . . the 
main peat accumulations are located in the angles of the junctions 
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of the streams” and “levee building .. . has now probably ceased in 
most parts of the bog.” 

All of the modes of origin of undrained areas in which the bogs 
of West Virginia described by Darlington and by the present writers 
are developing are seen elsewhere in North America. Details are diff- 
erent but the general modes of origin are similar. Auer (1933) and 


others have described physiographic origins of undrained areas in 


which bogs have developed and one of the writers (Rigg) has unpub- 
lished data on such origins. 

The origins of bog Communities. —Sphagnum bog communi- 
tics in West Virginia so far as seen by the writers are originating in 
two ways, (1) by the formation of mats on water. (2) by the enroach- 
ment of Sphagnum on swamp communities or other plant communi- 
ties. The first is seen in Litthe Droop Bog and Big Droop Bog, and 
the second is scen in Pine Swamp and also at various places in Cran-- 
berry Glades. In Litthe Droop and Big Droop the present stage of de- 
velopment indicates clearly the origin of the mat on the shallow wa- 
ter by the growth of sedges and other similar plants accompanied or 
preceded by Sphagnum. 

In Pine Swamp it is evident that the spreading patches of Sphag- 
num will eventually cover the area unless interfered with by man or 
by some natural changes which are not now foreseen, and the whole 
swamp will develop into a sphagnum bog. The drainage barrier here 
created the conditions lor the development of the swamp community 
and the Sphagnum community is now developing on it. 

The origin of sphagnum bog communities in Cranberry Glades 
is somewhat more complex than in Pine Swamp. More plant com- 
munities are involved in Cranberry Glades than in Cranesville Glade 
and the tension lines between Sphagnum communities and the other 
communities in the former are mostly irregular as compared with the 
small circular tension lines in the latter. 

. Darlington set stakes on the borders of various zones in Cran- 
berry Glades and observed changes in their borders over a period of 
8 years. He found that“Sphagnum had spread several feet into a pure 
Carex rostrata community and an Alnus-Viburnum community.” He 
found also that “Shrubs are encroaching on the moss-lichen, the 
and 
that “The bog forest is encroaching on every side of the area .. .”” He 


cranberry-beaked rush, and the sedge-Sphagnum communities’ 


says, “It is only a question of time until the shrubs will cover the 
whole 600 acres, gradually to be replaced by bog forest.” This general 
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picture of the development of the herb, shrub, and forest stages be- 
ginning with the invasion of Sphagnum and culminating in a bog for- 
est is similar to the course seen in various stages of bog development 
in other regions of North America (Rigg, 1940, 1940a, and the litera- 
ture there cited). 

In addition to the general lines of succession indicated in the 
above paragraph a number of interesting local invasions and competi- 
tions are found in Cranberry Glades. One of these is the invasion by 
bog rosemary (Andromeda glaucophylla Link.). This northern bog 
species whose reported southern range (Robinson and Fernald, 1908) 
extends as far as New Jersey has established colonies in the Polytri- 
chum-Cladonia association in Big Glade in recent years. It has spread 
rapidly and is still spreading. Strausbaugh examined this association 
in 1926 and did not tind any bog rosemary present then. He noted it 
at later dates and found that it was spreading rapidly in 1941 and 
1947. Darlington (1943) reports the presence of 3 cc'onies and states 
that “It has greatly increased its area in the last 10 years, suggesting 
that it was introduced by bird dissemination of seeds from some oth- 
er bog.” The rate of advance by two woody, species which were ap- 
parently present when the flora was first studied was measured by 
Darlington. He found that checkerberry spread 10 feet in 8 years into 
the Polytrichum-Cladonia association and that a St. John’s-wort (#/y- 
pericum densiflorum Pursh.) had advanced 17 feet into the same as- 


sociation during the same period. Among the local competitions on 


which data are recorded by Darlington are those between Carex and 
Sphagnum and between Polytrichum and Sphagnum. 


Floristics. Vascular plants. —A_ floristic comparison — shows 
striking similarities between the sphagnum bogs of West Virginia and 
those of other portions of North America. This is shown mainly by 
the fact that 14 species occurring in West Virginia bogs are well known 
bog species in other portions of North America. These are round- 
leaved sundew, large cranberry, small cranberry, creeping snowberry, 
bog rosemary, a beak rush (Rynchospora alba), skunk cabbage, yellow 
fringed orchis, grass pink, grass of Parnassus, buck bean (Menyanthes 
trifoliata L.), black larch, pitch pine, and red maple. The first 11 of 
these either have the habitat “bogs” or “Sphagnum” according to Rob- 
inson and Fernald (1908) or are included in the list of species charac- 
teristic of sphagnum bogs by Rigg (1940a). The last 3 are discussed by 
Rigg (1940). Some of these 14 species (e.g. round-leaved sundew and 
small cranberry) are characteristic of sphagnum bogs throughout most 
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of the bog regions of North America, while others (e.g. creeping snow- 
berry and red maple) occur in more limited portions of the bog region 
of North America either in bogs or outside of them. 


The floristic similarity between the West Virginia sphagnum 
bogs and other North American sphagnum bogs is also shown by the 
fact that several genera, not including any of the genera to which the 
14 species mentioned above belong, are represented by one or more 
species in West Virginia bogs and by another (or others) in other bogs 
of North America. Herbaceous examples are Eriophorum virginicum 
in West Virginia and FE. Chamissonis C. A. Mey. and other species 
elsewhere; Rubus hispidus in West Virginia and its congener of simil- 
ar habit R. Chamaemorus L. elsewhere; Gentiana clausa Raf. in West 
Virginia and G. Douglasiana Bong. and G. Sceptrum Griseb. in Pa- 
cific Coast bogs; Carex crinita Lam., C. folliculata L., C. rostrata 
Stokes, C. trisperma Dewey and other species in West Virginia and C, 
tenuiflora Wahlenb., C. laricina Mack., C. pauciflora Lightt., C. pau- 
percula Michx., and C. phyllamonica W. Boott in bogs farther north 
and west. Among the shrub genera is Kalmia which is represented by 
K. latifolia in West Virginia bogs and by K. polifolia Wang. in bogs 
farther north. Among the tree examples are Betula lutea and B. lenta 
in West Virginia and B. glandulosa Michx. and B. occidentalis Hook. 
elsewhere; and Tsuga canadensis in West Virginia and T. heterophylla 
(Raf.) Sarg. in Pacific Coast bogs. These are merely a few examples. 
They do not constitute a complete list. 

The communities of plants found in West Virginia bogs show 
northern affiliations. Six species having extensive distribution north- 
ward are south of their range as given by Robinson and Fernald 
(1908) and are not in Small’s Flora (1933). They are buckbean, two 
species of manna grass (Glyceria canadensis (Michx.) Trin. and G. 
laxa Scribn., a bulrush (Scirpus atrocintus Fernald), a bog rush 
(Juncus filiformis L.), and black larch. Some of these are not far be- 
yond their previously reported southern range while others are some 
distance south of it. All of them except the bog rush and the bulrush 
have been reported for West Virginia by Core (1940). Another north- 
ern species (Carex canescens L.) is close to its reported southern limits 
for eastern North America. Mackenzie (1940) reports its range south- 
ward to Virginia. Four other species occurring in West Virginia bogs 
whose range as given by Robinson and Fernald and by Small includes 
West Virginia are much more generally distributed north of West 
Virginia than south of it. They are large cranberry, creeping snow- 
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berry, round-leaved sundew and a beak rush (Rynchospora alba). 


Another evidence of the northern affiliations of the plant com- 
munities of Cranberry Glades with those of northern regions is the 
extensive area covered by the moss-lichen community which is tun- 
dra-like in aspect (fig. 2). Plant communities similar to this one are 
extensive in the sub-arctic regions of North America and occur in bogs 
at least as far south as southern Canada. 


The various evidences discussed above do not constitute a com- 
plete statement of the evidences for the northern affiliations of the 
plant communities of West Virginia bogs, but further particulars are 
unnecessary. Since the region in which most of the West Virginia bogs 
occur is mountainous and the weather is cold, cloudy and wet, the 
conditions are favorable for the growth of species of colder regions 
northward. 

Sphagnum. —All of the 9 species and varieties of Sphagnum 
known to occur in West Virginia bogs show much more general dis- 
tribution north of West Virginia than south of it. One variety (S. re- 
curvum var. tenue) is south of its previously reported range. The dis- 
tributional data from Blomquist (1938) for the species and varieties 
of Sphagnum occurring in the southeastern states indicate a less gen- 
eral distribution of the West Virginia species and varieties in the 
southern portion of this region than in the northern portion. Some 
are distributed only as far south as North Carolina and Tennessee and 
others are found at higher altitudes. The data from Frye (1918) for 
western North America indicate general distribution of the West Vir- 
ginia species and varieties northward to Alaska and southward to 
California for some and only to Oregon or Washington for others. 
One variety occurring in West Virginia bogs is not reported by Frye 
for western North America, but he reports the species as extending 
north to Alaska. The range of the West Virginia species and varieties 
given by Andrews (1915) indicates general distribution northward to 
Labrador or Greenland or Newfoundland or Eastern Canada and 
southern distribution as far as New Jersey or Virginia for some and 
Florida, Mississippi, Louisiana, or Texas for others. 

The southern distribution of Sphagnum (not the West Virginia 
species and varieties in all cases) is further indicated by several re- 
ports. Murrill (1938) reports 5 species in one county in Florida. Ruth 


Svihla in a letter to Rigg in 1947 reports the occurrence of Sphagnum 
in swamps in Louisiana. Andrews reports 12 species in Florida, 5 in 


Louisiana, one in Mississippi, and one in Texas. Though these re- 
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ports show considerable southern distribution of Sphagnum, it is evi- 
dent from the literature that the distribution of species and varieties 
of this genus is much more general northward than southward. Sphag- 
num requires a relatively cool and moist environment for its growth. 
Such conditions are found in some places in the southern states, but 
so far as known to the writers such areas are mostly small and _ rela- 
tively scarce. In the mountainous region of eastern West Virginia these 
conditions are common and extend over considerable areas. 


Kinds and range of bogs. —Both flat bogs and raised bogs are 
found in West Virginia. Littke Droop and Big Droop are flat. Both 
raised and relatively flat bogs occur in Cranberry Glades (Darling- 
ton, figs. 5 to 10). The occurrence and relative positions of the strata 
of Sphagnum peat, sedge peat, and the mixture of these two as well as 
the presence of clays of several colors under the layers of organic ma- 
terials are similar to their occurrence elsewhere in North America 
(Rigg, 1940a, and the literature there cited). 

So far as known to the writers the West Virginia bog region con- 
tains more numerous and more extensive sphagnum bogs and shows 
later stages of maturity than any other region of the United States 


that far south. It is known, however, that sphagnum bogs do occur 


farther south. So far as known to the writers these are relatively small 
and are in comparatively early stages of development. H. L. Blomquist 
in a letter to Rigg in 1941 says, “There are in my opinion no exten- 
sive sphagnum bogs in North Carolina. However, there are numerous 
boggy areas where some Sphagnum grows and these areas vary a good 
deal.” He made a map showing 6 boggy areas in western North Caro- 
lina and 5 in the region from Durham County southward to Columbus 
County. Undoubtedly the local occurrence of Sphagnum and the ex- 
tent to which it forms bogs in North Carolina, South Carolina, Geor- 
gia, Alabama, Florida, Louisiana, and Texas would be a good field for 
ecological investigation. On the Pacific Coast of the United States the 
most southerly bog reported is located about 125 miles north of San 
Francisco, close to the ocean (Rigg, 1933). 

Factors in bog development in West Virginia. —Three main 
factors favor the development of sphagnum bogs in West Virginia: 
(1) Geologic structure and physiographic changes have created un- 
drained or poorly drained areas which have remained through long 
periods of time. (2). The local climate especially at relatively high 
elevations at some places in the mountainous regions of the eastern 
portion of the state is extremely cold, cloudy, and wet. (3) The soil 
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temperatures are favorable for the growth of species characteristic of 
sphagnum bogs and of northern regions. Details of these factors have 
been given earlier in this paper, and the facts about the first two are 
obvious without further discussion. Soil temperatures, however, merit 
further consideration. 

These soil temperatures are, in general, in line with soil tem- 
peratures in sphagnum bogs in other portions of North America 
(Rigg, 1947). There are at least three possible factors in the produc- 
tion of these low soil temperatures in West Virginia: (1) local climate, 
(2) cold water which flows into the bogs from numerous springs, (3) 
the well known physical properties of Sphagnum and the peat strata 
which underlie it. Darlington emphasizes the second factor. He says, 
“The temperature of the bog soil is no doubt influenced by the water 
from hundreds of cold springs which flows into it, especially from 
Cranberry Mountain. The temperature of the spring water changes 
but little during the 12 months (44° to 54°). This water tends to 
maintain uniform temperature in the bog throughout the year, es- 
pecially at the lower levels.” 

There can be no doubt that this cold water is an important fac- 
tor, but local climate, of course, determines the seasonal rise and fall 
of soil temperatures at the depths at which the roots of most bog 
plants grow. There was, for instance, a rise of 29° at the 6-inch depth 
between April 12 and August 12 (table IL), while the total annual 
variation in the temperature of the spring’ water was only 10° (Darl- 
ington). At successively deeper levels the seasonal variation in soil 
temperatures found by Darlington was less and less until at 10 feet 
the total annual change was only about 5°, and the maximum occurr- 
ed in October. This is characteristic of peat soils and is due to the 
well known physical properties of Sphagnum and the strata of peat 
that lie under it. It seems evident that the limiting factor in the sea- 
sonal variations of soil temperatures in the upper layers of the bogs 
of Cranberry Glades is local climate, and that the summer tempera- 
ture may be lowered somewhat by cold water from springs, and that 
the physical property of the soil is a factor at all seasons. 


Summary 


1. Sphagnum bogs are common in cold mountainous regions in 
eastern West Virginia. 

2. Stages in development from the mere presence of Sphagnum to 
fairly mature bog stages occur. 
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3. The courses of development of sphagnum bogs in West Vir- 
ginia are similar to those found elsewhere in North America. 

4. The sphagnum bogs of West Virginia are more extensive and 
show later stages of maturity than any known bogs farther south. 


5. Three factors favor the development of sphagnum bogs in the 
eastern portion of West Virginia: (a) The presence of numerous un- 
drained or poorly drained areas. (b) The cold, cloudy, wet climate 
of many of these areas. (c) The low soil temperatures of the peat 
which accumulates as the bogs develop. 


6. The depressions in which sphagnum bogs in West Virginia 
have developed are traceable mainly to (a) differences in resistance 
of limestones, sandstones, shales, and conglomerates to stream cutt- 
ing, and (b) levee building, or aggrading, along the banks of streams. 

7. The origins of the sphagnum bog communities existing at pre- 
sent in West Virginia are accounted for mainly by (a) the encroach- 
ment of Sphagnum and the vascular species which accompany it on 
other plant communities, and (b) the formation of sedge-Sphagnum 
mats over water. 

‘ 
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NOTES and NEWS 


Wirsur H. Duncan, Editor 


PRESENTING SOUTHERN APPALACHIAN BOTANISTS 
Associated with School of korestry, University of Georgia: 


Jackson, L. W. R. Professor of Silviculture. V. B.S. and M. S., 
University of Minnesota. Pu. D., (Botany), University of Pennsyl- 
vania. A native of Wisconsin. Duties:—Teaching and research in 


Silviculture. Research interests:—-Ecology of forest trees, especially 


seasonal growth studies. Little leat disease of shortleaf pine. Com 
pleted: —Anatomy of shortleaf pine. Research soon to be completed: — 
‘Types of mycorrhizae on shortleat pine. 

Campsett, W. A. Pathologist, Division of Forest Pathology, 
Bureau of Plant Industry, Soils and Agricultural Engineering, 
U.S. D. A. Early part of life spent in Pennsylvania. B. S., State 
Teachers College, Manslield, Penn. M. A., University of Colorado. 
Pu. D., Pennsylvania State College. Duties:—Research on forest tree 
diseases, especially littleleaf disease of shortleaf pine. Research inter- 
est:—Littleleaf disease. Phytophthora-caused diseases. Taxonomy and 
ecology of wood decaying fungi and torest fungi in general. Root 
decaying fungi in relation to forest trees and crop plants. 


Book Review 
AMERICAN WILD FLOWERS* 


The most recent addition to the voluminous literature dealing 
with wild flowers of North America was published by D. VanNos- 
trand Company on July 8 as the first number of their new series of 
books on native plants and animals, The New Illustrated Naturalist. 

The present book is unusual among tlower guides because of the 
large territory it covers, since Dr. Moldenke, the author, states that 
it includes plants from the United States, Canada, St. Pierre, Miquel- 
on, Alaska and Greenland. The species described were selected as a 
result of a questionnaire sent to 1100 naturalists, asking them to list 
12 of the most conspicuous or interesting plants of their region. Over 


*American Wild Flowers. Harold N. Moldenke. D. Van Nostrand Com- 
pany, Inc. 495 p. $0.95. 1449. 
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half of these questionnaires were returned and more than a thousand 
different plants were then added by the author, so that, in all, 2950 
different plants are treated. The book is illustrated by 88 full-color 
plates and 67 plates in black and white. 

The species are discussed in phylogenetic order, arranged in fami- 
lies according to the Bessey system. One or more families are included 
in each of the 50 chapters. No keys are given and it is apparent that 
use of the book assumes a considerable knowledge on the part of the 
reader. It would seem that the principal value of the work lies in the 
information it gives as to the particular species of a known genus to 
be found in a particular section of the region covered. For instance, 
if the reader knows already the genus Actaea, he may determine that 
the plant in Alberta or Alaska should be called A. arguta. Of course, 
there is a possibility that the plant found might not be named in the 
book at all, since the work makes no pretense of being complete. 

Although Dr. Moldenke has traveled widely and has seen many 
of the plants described, growing in their natural habitats, he has had 
to depend for much of his information upon other works and _ his 
book is to a certain extent a compilation from many sources. In ad- 
dition, the chapters are opened and closed by quotations from cele- 
brated authors in appreciation of nature. 

To the present reviewer the book will have its greatest value as a 
compendium in one volume of information concerning the plants of 
widely separated regions not before so grouped. It would be helpful 
to carry along as a general guide in making a tour of the country. It 
would not be of much aid, however, in a detailed study of the plants 
of any particular section. 

In its manufacture the book is quite attractive and, despite its 
rather high price, it is predicted that it will soon occupy a prominent 
place in nature libraries throughout North America north of Mexico. 

—Eart L. Core 
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Acaulon triquetrum, 23 
Acer rubrum, 133 
Alabama, fifth 
thronium in, 49 
ALLARD, H. A., An analysis of 
seedling progeny of an individual 
of Quercus Saulii compared with 
seedlings of a typical individual 
of the white oak (Quercus alba) 
and a typical rock chestnut oak 
(Quercus montana), 109 
Alnus incana, 13: 
Amblystegiella 
subtilis, 31 
Amblystegium Juratzkanum. 32: 
serpens, 32; varium, 32 
American Wild Flowers (review), 149 
Amphidium Mougeotii, 26 
Anacamptodon splachnoides, 43 
Anastrophyllum Michauxii, 
Andraea Rothii, 16; rupestris, 16 
Andromeda glaucophylla, 142 


Anomodon attenuatus, 40; minor, 40; 
rostratus, 41; Rugelii, 41; tristis. 
41; viticulosus, 41 

Anthoceros carolinianus, 15; crispu- 
lus, 15; laevis, 15 

Aphanorrhegma serratum, 26 

Aquilegia canadensis, 92 

Archidium Donnellii, 19; ohioense, 19 

Arenaria patula, 92 

Asclepias rubra, 106 

Aster tortifolius, 108 

Asterella tenella, 14 

Astomum Muhlenbergianum, 23 

Atrichum angustatum, 17; crispum., 
17; Macmillani, 17; undulatum, 17 

Aulacomnium heterostichum, 28: 
palustre, 28 

Baptisia leucantha, 105; leucophaea. 
105 

Barbilophozia barbata, 8 

Barbula convoluta, 23; fallax, 23: 
reflexa, 23; unguiculata, 23 

Bartramia pomiformis, 28 

Bazzania denudata, 5; nudicaulis, 5: 
tricrenata, 5; trilobata, 5 

Beck, Edwin C., 127 

Betula lenta, 133, 143: lutea, 133, 14° 

Blasia pusilla, 13 

Blepharostoma trichophyllum, 5 

Bogs, Sphagnum, 129 

BOYCE, STEVE G., Quercus imbri- 
caria in the Lower Piedmont of 
North Carolina, 52 


species of Ery- 


confervoides, 31; 


Brachythecium acutum, 32; digas- 
trum, 32; flagellare, 32; flexicaule. 
32; oxycladon, 32; rivulare, 32, 33; 
rutabulum, 33; salebrosum, 33; 
velutinum, 33 

Brickellia cordifolia, 96 

Bromus purgans, 106 

Brotherella delicatula 33; 
vans, 33; tenuirostris, 35 

Bruchia Drummondii, 19; Sullivantii. 
19; texana, 19 

Bryhnia graminicolor, 33; 
angliae, 33 

Bryophytes of Virginia, I—Bryophy- 
tes reported in the literature, 1 

Bryum argenteum, 29; bicolor, 29; 
caespiticium, 29; capillare, 50; 
cuspidatum, 30; pseudotriquetrum. 
29 

Bumelia thornei, 103 

Buxbaumia aphylla, 25 

Cacalia, characters for separation of 
four species of, (review), 98 

Calliergon stramineum, 33 

Calopogon pulchellus, 135 

Calypogeia fissa, 6: suecica, 6; Sulli- 
vantii, 6; Trichomanis, 6 

Campbell, W. A., 149 

Campylium chiysophyllum, 33;  his- 
pidulum, 33; polygamum, 34; radi- 
vale, 34; stellatum, 34 

Carex angustior, 134; canescens, 
143; crinita, 135, 143; folliculata, 
143; pennsylvanica. 107; rostrata. 
143; trisperma, 143 

Carlton, William M., 127 

Cassia deeringiana, 107 

Cephalozia bicuspidata, 6; catenu- 
lata, 6; connivens, 6; macrostach- 
ya, 6: media, 6 

Cephaloziella  byssacea, 
peana, 7; rubella, 7 

Ceratodon purpureus, 19 

Chamberlainia acuminata, 34; _ bi- 
ventrosa, 34; cyrtophylla, 34 

Cheat Bridge bog, 130 

Chelone glabra, 93 

Chiloscyphus  pallescens, 7; 
anthus, 7; rivularis, 7 

Chiogenes hispidula, 132 

Cirriphyllum Boscii, 34 

Clasmatodon parvulus, 43 

Climacium americanum, 34; 
droides, Kindbergii, 34 

Cololejeunea Biddlecomiae, 11 

Conocephalum conicum, 14 

Coptis trifolia, 132 


recur- 


novae- 


Ham- 


poly- 
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CORE, EARL L., American 
Flowers (review), 149 


Cranberry Glades, 135 
Cranesville bog, 131, 132 
Cratoneuron filicinum, 34 


CRONQUIST, ARTHUR, Noteworthy 
plants of Georgia, 101 

Croomia pauciflora, 96 

Cryphaea nervosa, 43 

Cuscuta rostrata, 107 

DAVIS, H. A. and TYREECA, The 
violets of West Virginia, 53 

Dicranella heteromalla, 20; 
cens, 20; varia, 20 

Dicranodontium asperulum, 20; de- 
nudatum, 20 

Dicranoweisia crispula, 20 

Dicranum Bonjeani, 20; condensa- 
tum, 21: flagellare, 21; fulvum, 21; 
fuscens, 21; montanum, 21; rugo- 
sum, 21; scoparium, 21; spurium., 
21 

Didymodon recurvirostris, 23 

Diphyscium foliosum, 23 

Diplophyllum apiculatum, 9; 
folium, 9 

Ditrichum lineare, 19; pallidum, 20: 
pusillum, 20 

Drepanocladus aduncus, 34 

Drepanolejeunea bidens, 12 

Droop Mountain bogs, 134 

Drosera rotundifolia, 135 

Drummondia prorepens, 27 

Dulichium arundinaceum, 135 

Dumortiera hirsuta, 14 

Duncan, Wilbur H., 127 

Eleocharis calva, 135; 
tenuis, 135 

Encalypta streptocarpa, 22 

Entodon brevisetus, 35: 
zans, 355; seductrix, 35 

Ericaceae, Phylogeny in (review), 98 

Erythronium, A fifth species of, in 
Alabama, 49; albidum, 51; ameri- 
canum, 50; Harperi, 50; rostratum, 
50 

Eucladium verticillatum, 23 

Euphorbia gracilior, 102 

Eurhynchium hians, 35; rusciforme, 

35; serrulatum, 35; strigosum, 35 

Fabroni ciliaris, 45 

Ferns of Tennessee (review), 98 

Fissidens adiantoides, 18: cristatus, 
18; exiguus, 18; grandifrons, 18; 
minutulus, 18; osmundioides, 18; 
subbasilaris, 18; taxifolius, 19; 
viridulus, 19 

Fontinalis dalecarlica, 44; 
angliae, 44 


Wild 


rufes- 


taxi- 


obtusa, 135; 


cladorrhi- 


novae- 
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Fossombronia Wondraczekii, 12 

Fraxinus biltmoreana, 93 

Frullania Asagrayana, 11; Brittoniae, 
11; eboracensis, 11; plana, 11; ri- 
paria, 11; squarrosa, 11 

Funaria calvescens, 26; hygrometri- 
ca, 26 

Gaultheria procumbens, 135 

Gentiana clausa, 143 

Geocalyx graveolens, 7 

Georgia, Inland plants on the Gulf 
Coastal Plain of, 88; noteworthy 
plants of, 101 

Glades, 130 

Glyceria canadensis, 143 

Grasses of North Carolina (review), 
99 

Green Bank bog, 130 

Grimmia alpicola, 25; apocarpa, 25; 
olneyi, 25; pilifera, 25 

Gymnostomum aeruginosum, 23; cal- 
careum, 24; recurvirostrum, 24 

Habenaria ciliaris, 135 

Hamamelis virginiana, 133 

Harpalejeunea ovata, 12 

Harpanthus scutatus, 7 

HARPER, ROLAND M., A fifth 
species of Erythronium in Ala- 
bama, 49 

Hedwigia ciliata, 25 

Heliotropium tenellum, 105 

Herberta tenuis, 5 

Heterophyllium affine, 35; 
ianum, 36 

Hieracium venosum, 93 

Homalia Jamesii, 42 

Homaliadelphus Sharpii, 43 

Homalotheciella fabrifolia 36; sub- 
capillata, 36 

Homomallium adnatum, 36 

Hookeria acutifolia, 42 

Hybanthus concolor, 86, 87 

Hygroamblystegium  fluviatile, 36; 
irriguum, 36; orthocladon, 36 

Hygrohypnum closteri, 36; dilata- 
tum, 36; eugyrium, 36; novae- 
caesareae, 37; ochraceum, 37 

Hylocomium brevirostre, 37; 
dens, 37; umbratum, 37 

Hyophila Tortula, 24 

Hypericum densiflorum, 142 

Hypnum  crista-castrensis, 37; cu- 
pressiforme, 37; curvifolium, 37; 
fertile, 37: imponens, 37; mollus- 
cum, 38; pallescens, 38; Patientiae, 
38; pratense, 38; reptile, 38 

Ilex montana, 93; opaca, 117-126; 
verticillata, 153 

Isopaches bicrenatus, 

Jackson, L. W. R., 149 


Haldan- 


splen- 


Jacobs, Don L., 127 
Jamesoniella autumnalis, 8 
Jubula pennsylvanica, 11 


Juncus acuminatus, 134, 135, filifor- 
mis, 143 
Jungermannia pumila, 8 
Kalmia latifolia, 133, 143 
Larix laricina, 133 
Lejeunea patens, 12 
Lepidozia reptans, 5 
Leptobryum pyriforme, 30 
Leptodictyum riparium, 38; 
podium, 38 
Leptodon trichomitrion, 43 
Leptodontium excelsum, 24 
Leskea arenicola, 41; gracilescens, 
41, obscura, 41; polycarpa, 41 
Leucobryum albidum, 22; glaucum, 
22 
Leucodon brachypus, 43; 
43; sciuroides, 43 
Leucolejeunea clypeata, 
ba, 12 
Liatris pauciflora, 107 
Lilium superbum, 134 
Lobelia seeds wanted, 100 
Lophocolea_ bidentata, 7; 
phylla, 7; minor, 8 
Lorinseria areolata, 155 
Lycopodium annotinum, 134 
Lysimachia longifolia, 106 
Magnolia pyramidata, 96; 
92 
Marchantia polymorpha, 14 
Marsupella emarginata, 9; 
lata, 9 
Menvyanthes trifoliata, 142 
Metzgeria conjugata, 13; crassipilis, 
13: furcata, 13; hamata, 13 
Microlejeunea laetevirens, 12; Ruthii, 
12; ulicina, 12 
Microlepidozia setacea, 5; 
6 
Miller, Julian H., 128 
Mnium affine, 31; cuspidatum, 31; 
hornum, 31; serratum, 31; ortho- 
rhynchium, 31; punctatum, 31; 
rostratum, 31; stellare, 31 
Moldenke, Harold N., American 
Wild Flowers (reviewed), 149 
Muhlenbergia tenuiflora, 103, 106 
Myurella Careyana, 41 
Nanomitrium Austinii, 26 
Nardia gloscyphus, 8; Lescurii, 8 
Neckera complanata, 43; pennata, 43 
Nemopanthus mucronata, 133 
North Carolina, Quercus imbricaria 
in, 52; grasses of (review), 99 
Notothylas orbicularis, 15 


tricho- 


julaceus, 


12; uncilo- 


hetero- 


tripetala, 


sphace- 


sylvatica, 
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Nowellia curvifolia, 6 

Nyssa sylvatica, 135 

Odontochisma denudatum, 7; 
tratum, 7; Sphagni, 7 


Oreoweisia serrulata, 22 


Orthotrichum exiguum, 27; ohioense, 
27; pumilum, 27; speciosum, 27; 
stellatum, 27; strangulatum, 27 

Osmunda cinnamomea, 134; regalis, 
134 

Pallavicinia Lyellii, 13 

Panicum huachucae, 107; 
106 

Paraleucobryum longifolium, 22 

Parnassia asarifolia, 135 

PATTERSON, PAUL M., The Bryo- 
phytes of Virginia, 1 

Pellia epiphylla, 12; Fabroniana, 13; 
Neesiana, 13 

Phacelia dubia, 93 

Phascum cuspidatum, 27 

Philonotis americana, 27; capillaris, 
29; caespitosa, 29; fontana, 29; 
longiseta, 29; marchica, 29; Muhl- 
enbergii, 29 

Physcomitrium turbinatum, 26 

Phlox maculata, 106; pilosa, 107 

Picea rubra, 135 

Pinus rigida, 135; Strobus, 133 

Plagiochila asplenioides, 9; Austini, 
9; ludoviciana, 9; Sullivantii, 9 

Plagiothecium denticulatum, 38; de- 
planatum, 38; elegans, 38; laetum, 
38; latebricola, 39; micans, 39; 
Muellerianum, 39; Roeseanum, 39; 
striatellum, 39; sylvaticum, 39; 
turfaceum, 39 

Platygyrium repens, 39 

Plectocolea crenulata, 8; 
formis, 8; hyalina, 8 

Pleuridium subulatum, 20 

Pleurochaete squarrosa, 24 

Pleurozium Schreberi, 39 

Pogonatum pensilvanicum, 17 

Pohlia annotina, 30; cruda, 30; elon- 
gata, 30; filiformis, 30; nutans, 30; 
pulchella, 30; Wahlenbergii, 30 

Polytrichum commune, 17; gracile, 
17; juniperinum, 17; ohioense, 18; 
piliferum, 18 

Porella pinnata, 10; platyphylla, 10; 
platyphylloidea, 10 

Porotricum alleghaniense, 39 

Preissia quadrata, 17 

Prunus pennsylvanica, 133 

Ptilidium ciliare, 5; pulcherrimum, 
5 

Ptychomitrium incurvum, 25 

Pylaisia intricata, 39; Selwynii, 39 


pros- 


malacon, 


crenuli- 
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Pyrus americana, 133; arbutifolia, 
133; a. var. arbutifolia, 101; a. var. 
glabra, 101; melanocarpa, 133 

Quercus, an analysis of seedling 
progeny of, 109; alba, 109-117 

Quercus imbricaria in the lower 
Piedmont of North Carolina, 52; 
montana, 92, 109-117; saulii, 109-117 

Radula andicola, 10; complanata, 10; 
obconica, 10; tenax, 10 

Reboulia hemisphaerica, 17 

Rhabdoweisia denticulata, 22 

Rhacomitrium aciculare, 26; 
culare, 26 heterostichum, 26 

Rhodobryum roseum, 30 

Rhododendron maximum, 133 

Rhytidiadelphus triquetrus, 40 

Rhytidium rugosum, 40 

Riccardia latifrons, 13; multifida, 15; 
palmata, 14; pinguis, 14: sinuata, 
14 

Riccia fluitans, 14; Sullivantii, 15 

Ricciocarpus natans, 15 

RIGG, G. B. and P. D. STRAUS- 
BAUGH, Some stages in the devel- 
opment of Shagnum bogs in West 
Virginia, 129 

Rosa carolina, 135 

Rubus hispidus, 133, 143; 
105 

Rudbeckia grandiflora, 105 

Rynchospora alba, 135, 142, 
capitellata, 134 

Salix floridana, 96; 

Satureja ashei, 107 

Scapania nemorosa, 9; undulata, 10 

Schlotheimia Sullivantii, 27 

Schwetschkeopsis denticulata, 44 

Sciaromium Lescurii, 40 

Scirpus atrocinctus, 143; 
135; sylvaticus, 134 

Scrophularia marilandica, 93 

Sematophyllum adnatum, 40; caespi- 
tosum, 40; carolinianum, 40; mary- 
landicum, 40 

Seriocarpus tortifolius, 108 

Silene ovata, 92; rotundifolia, 105 

Silphium asperrimum, 105; mohrii, 
108 

Solidago radula, 108; uniligulata, 13 

Sphaerocarpus texanus, 15 

Sphagnum bogs, Some stages in the 
development of, in West Virginia, 
129 


fasci- 


odoratus, 


rigida, 92 


cyperinus, 
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Sphagnum capillaceum, 15, 132, 134, 
137; cuspidatum, 15; fuscum, 15; 
Girgensohnii, 15, 137; henryense, 
16; imbricatum, 15, 130, 137; ma- 
gellanicum, 16, 132; palustre, 16, 
132, 134: plumulosum, 16; quin- 
quefarium, 16; recurvum, 16, 132, 
134, 137, 144; squarrosum, 137; 
subsecundum, 16 

Sphenolobus minutus, & 

Spiraea virginiana, 105 

Sporobolus heterolepis, 105 

STRAUSBAUGH, P. D., (with G. B. 
RIGGS), Some stages in the de- 
velopment of Sphagnum bogs in 
West Virginia, 129 

Symplocarpus foetidus, 133 

Syrrhopodon texanus, 22 

Taxus baccata, 96; canadensis, 133 

Tennessee, Ferns of (review), 98: 
Physical bases of agriculture in 
(review), 99 

Tetraphis pellucida, 17 

Tetraplodon pensylvanicus, 26 

Thaspium barbinode, 96 

Thelia asprella, 41; hirtella, 41 

Thompson, G. E., 128 

THORNE, ROBERT F., Inland plants 
on the Gulf Coastal Plain of 
Georgia, SS 

Thuidium abietinum, 41; Alleni, 42; 
delicatulum, 42; microphyllum, 42; 
minutulum, 42; Philiberti, 42: pyeg- 
maeum, 42; recognitum, 42; sci- 
tum, 42, Virginianum, 42 

Timmia megapolitana, 28 

Torreya taxifolia, 96 

Tortella humilis, 24; tortuosa, 24; 
caroliniana, 24; fragilis, 24; mur- 
alis, 24; pagorum, 24; papillosa, 25 

Trautvetteria carolinensis, 92 

Trematodon ambiguus, 20 

Trichocolea tonientella, 5 

Trichostomum cylindricum. 25 

Trillium Vaseyi, 92 

Tritomaria exsecta, 9 

TRYON, E. H., Color comparison of 
leaves of open and shade grown 
holly, 117 

Tsuga canadensis, 13: 

Typha latifolia, 134 

Ulota americana, 27; 
Ludwigii, 28 

Uncle Beecher’s Rocks, 130 

Uvularia floridana, 96 

Vaccinium macrocarpon, 134: 
coccos, 134 

Veronicastrum 

Viburnum 
tum, 153 


crispa, 28; 


Oxy- 


virginicum, 106 
cassinoides, 1533; denta- 


: 

1 


Vicia Hugeri, 92 folia, 73, 74; sagittata, 59, 60; 
Viola affinis, 68, 69; blanda, 70, 71; sororia, 63, 64, 65; striata, 79, 81; 
canadensis, 7%, 81; conspersa, 82, triloba, 58, 59; tripartita, 74, 75; 
83; cucullata, 66, 69, 70; emargin- Walteri, 82, 85 
ata, 61, 62; eriocarpa, 77, 78; fim- Weisia viridula, 25 
briatula, 60, 61; hastata, 75, 76: Westfall, Jonathan J., 128 
hirsutula, 63, 65; lanceolata, 73, West Virginia, The violets of, 53; 
74; pallens, 71, 72; palmata, 57, 58; Some stages in the development 
papilionacea, 64, 67; pedata, 56,57; of Sphagnum bogs in, 129 
Priceana, 66, 67; primulifolia, 72, Wilson, Charles C., 128 
73; pubescens, 76, 77; Rafinesquii, Wolff, Emily T., 128 
84, 85: rostrata, 80, 83; rotundi- Zygodon viridissimus, 28 
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Morgantown Printing & Binding Co., Morgantown, W. Va., have furnished 
the following rates: 


Copies 2pp. 4pp. 8pp. 12pp. 16pp. 


25 Copies 3.65 4.25 $ 530 $ 7.95 $10.60 
~ ” 3.80 4.50 5.80 8.70 11.60 
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